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(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 ( 1 ) 



A 1 , A 2 „ A^tTAMi-e-fL-ffL^^fiti^ 

(a) h 5 '/^-l, 4--> ^ V i Olfet Klf&t & lfl ?>CH 2 *X 14 IS& L X v» & 
^2^<7>CH 2 *teO&*//;£i4S^«&StLT *> «fcv>) 

(b) l,4-7x-V >*( £. fc3P0B"f & l«Xt42Hm±OCH*(4N^Sm^ *LT Uv> 
) 

(c) l,4-v^n^4f-fe^i^v^ 1.4-tf3'*n[2.2.2]**?-l/>3k t:V'Jyy-l,4-y 

^7* U^-2,6-^-f i; Kn 1 7 ^ V >-2, 6-y ^iltM, 2, 3, 4-f 

b 5t Kn-^7^V>-2,6-^'f 

z 1 , z 2 . z 3 s.u ? z 4 f4-e-tL-g'^2:a<j^-cH2CH2-, -ch=ch-, -ch(ch3)ch 2 -> -ch 2 ch(ch3) 

-> -CH(CH 3 )CH(CH 3 )-, -CF 2 CF 2 -, -CF=CF-, -OfeO-, -0CH 2 -, -0CH(CH 3 )-, -CHCCFfcOO-, 
-(CH 2 ) 4 -> -(CH2) 3 0-. -0(CH 2 ) 3 -. -C=C-, -CF 2 (K -0CF 2 -> -C00-. -0C(K -COS-, -SC 
0-Xl4Mr£-&3lU A 1 , A 2 . A 3 . A\ Z\ Z 2 , Z 3 R ZfZ 4 T&sffigtfipfc-*- Z> , ^tfih ' 

W 1 RUH 2 It J: ft^fimtL to KF, CI, -CF 3 , -CF 2 H, -0CF 3 X{4-0CF 2 H^^-To ) 

\mm 2 ] 

— «s£ ( 1 ) £ v > T , R 1 X i^R 2 *i -T *Mft St to $m m ~ 7 <£> 7 * {4 #t35t i£2 

rw*3® 3 1 

— HS&iDK&^X, A 1 , A 2 N A 3 25.0 f A 4 «tL-rtL^Sr6*J^h9>^-l,4-v'^n^^ 
vV^* s HBX»421HJyJt0 7 y^^^g^^tLT^ J:vn,4-7x- V^SXt4l,4-tf 
V* n [2. 2. 2] * * f- V y^x-h %>mim 1 l£«(Dj^!| 0 
[»^4] 

DK&v^TZ 1 „ Z 2 , Z^t^^tL-PtLaStWt-OfeOfe^ -CH=OK -CF 2 CF 2 
-CF=CF-, -CH2O-, -OCH2-, -C=C-, -CF 2 0-, -0CF 2 -XJ4Jg4S^T-&£fMtglfB®O 

[Wf*3l 5 ] 

— ^(l)tC*5V*T. a, b, cXtTdO-frtf^l, 2X»43^**»3fcm SBftOffc-Mfeo 

-« ( l ) is v> r > R 1 351 t^R 2 *i«r*iafc£ to ~7«r;^;v»X »±ifc*8c2 
~7©7JV^-;vi (^<^*' : l :l t-#& , t^iiioCH 2 St4«®^^^$^-c^ iV») T? 
& i?, I'llM^^t^yilK'l) <9 , A 1 , A 2 , A^W^^il^iWC byy 
X -1, 4- -> * □ v v y 36. «421H &± ©7^» fcflMfe $ tLT & X VU, 4- 7 x 
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-U>iXlil,4-ey^n[2.2.2]t^fl/>iT$t), Z 1 , Z 2 , Z 3 &t>*Z 4 tl^tl 
tMfcKjfc-OfaClfa-, -CH=OK -CF 2 CF 2 -, -CF=CF-, -CH 2 0-, -0CH 2 -, -C=C-> -CF2O-, -0 

l*#* 1 ~ 6 12«t<7)'fk^^imX«2TO±^i-<2>^ B H H«%o 

8 ] 

-*5ft(2) 

Mb 2] 

R 3 -B 1 — Y 1 — (B 2 - Y 2 ) p — R 4 (2) 

U 

b^ot 2 t±-?-tL-ptL3ttia<j^is*«iiB*o-«ss:( 1 ) £ is its a 1 t tfcBfcfcSE L, 

Y 1 & OT 2 14 * ft-PtMBtit & fc|*#3UB*<0HK55; ( 1 ) fc* ^ * Z 1 fc |Wj £gg L , Y 2 

sot 2 ^mm^-r * ztibitm— «t <Motv>tu<, 

pt40, )-C*$tL^»'fk^-%*iaX(42^±^-r-2>It^7|B«0^ H H H 



o 



9 ] 

Kb 3] 

t 1 L 2 

r 5 -b 3 -(y 3 -b\-y*-^%- l 3 < 3a > 



R 5 -B 3 -(Y 3 -B\-Y 4 -<f]W' L 

>HT ))-(Y 5 -B 5 ) r -L 9 (3 b) 

T 12 y — 7 



-B 3 -(Y 3 -B 4 ) q -Y 4 -(^W L 

V_^^_ (Y 5_ B 5 )r _ L 9 ( 3 c) 

L il l 10 

(5^ R 5 t4W^HB«<^— ^(l)tc^^SR 1 fcRD5fci*fc£U 

Y 3 , Y 4 StFY 5 {4 ^ tL-PtLSfcttt iCit^liBfcO-^ ( 1 )tc^5tt^Z 1 iilWJ C^i*^^ L 

L 1 , L 2 , L 4 , L\ L\ L\ L\ L 1( \ L 11 St>X 12 {4-e-^-r^tt6<]^HX(±F?r^L, 

qRZfrlt^ti^ti&Z.tftfcO^ 1X»42"C*S^ q&t/r<£ftH42J^T-e& > 

L 3 £ 1>X 9 {4 tirtimZ tfj K -H, -F, -C1-, CN, -CF3-, -CF2-. -OCH2F, -0CHF 2 , -OCF3 

, -cH 2 cF 3 x{4^^iir^it*R 1 trnzmMzm-to ) frh&&ti&imju*2m&.±<oit 
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[0 0 0 4] 

(Wf^Xit 1 #RH) Stf3,4-y7;i/tn-5,6,7 1 8-rF7t:Fnt7^1/>fM 

tt5t H B B ^!i (#^E2#ps) ^$titv^ 0 L*»L£*ie>$Hfrfr«rw\ mm 
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w 1 w 2 




(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 



(1) 



[0 0 1 0) 

frmm=? itFxitci kw&2 tix & i < , 

A 1 % A 2 , A 3 &£FA 4 t±^;ft^;M$&8^~ 
v>2ilOCH2^l±0£OyXteS&cfi&£ tiT £ v>) 

(b) 1, 4-7 ^ V Wft-f- & H@Zt±2lHJ^±(7)CH^(iN^g^$ fix & <£ 
) 

(c) l,4-y^n^^;^y^ i,4_tT n [2. 2. 2] * ^ V- >m> fcf^'J v^-l^-v 
-f/Hfc, ^7* 1^-2,6-vM /Hfe, frfr Kn-^7* 1^-2,6-vM ^*&tFl, 2,3,4- x 
h^ti KDt7^V>-2,6-yM;H 

^&&Sf J: ^IftL&^&f?, ±iao*(a). »(b)£t^(c)teCNXte^ny>--eg 

z 1 , z 2 , z^^zni-ett-rtL^sietj^-^^-, -ch=ch-, -ch(ch 3 )ch 2 -, -ch 2 ch(ch3) 

-CH(CH3)CH(CH3)-. -CF2CF2-, -CF=CF-, -CH2O-, -OCH2-, -0CH(CH 3 )-, -CH(CHs)0-, 
-(CH 2 )4-^ -(CH2) 3 0-. -0(CH 2 ) 3 -. -C=C-, -CF 2 (K -OCF2-. -C00-. -0C0-, -COS-, -SC 
O-Xltg.fe&Z^L, A 1 , A 2 , A 3 , A 4 , Z\ Z 2 , Z 3 S^Z 4 ^im^-r^>m#ii. ^tt^> 
ttP3— J: <I^otv>tU <, 

W 1 Xr^tt-€-*L<eft»:fcA9fcF, Ck -CF 3 , -CF2H, -0CF 3 Xii-0CF 2 H**i- o ) 

$ ti S * n v > V s £ *i £ ffl v > ft £ &j£ t> , $ £ ft * m ^ fc ifc*^*^ * 

[»93o»*] 
[0 0 1 1 ] 

I»M * %m -t & tz *> <r> M & <r> w*m ] 



(1) X^flZ>it&m\$&<<Dikitm*^'tZ> ^(DXh^if, *,\Z&WL<Oik 



— «3$ (1) K 33 V> TR 1 & tflt 2 & *L-e*L»:fctt , ,K*8fel~12<0 7 

ic2~i2cor;Vv--;v*75 s J: «9jsfi L< , ^teftfcte 

-CH 3> -ClfcCHs, -(CH 2 ) 2 CH 3 , -(CH 2 ) 3 CH 3 , -(CH 2 ) 4 CH 3 , -(CH 2 ) 5 CH 3> -(OfaJeCHs, -(CH 2 
) 7 CH 3 , -CH=CH 2 , -CH=CHCH 3 (E#K - (CH 2 ) 2 CH=CH 2 , - (CH 2 ) 2 CH=CHCH 3 (BflO „ -(CH 2 ) 4 CH=C 
Ha, -(CH 2 ) 4 CH=CHCH 3 (E#)X{i-(CH 2 ) 6 CH=CH2 i&t t 7& s #^Sf S LV^ D 



A 1 , A 2 > A 3 25.t>*A 4 f±-e^^«5:6<j^ N h7^-l,4-y^n^vV>S(ioit| ) 



[0 0 12] 



[0 0 13] 



[0 0 14] 
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£#£1" & m <7)CH 2 *X 14 m& L "C v»4 i>2«i CDCH 2 *tf ? 0 «m £ HX & co & # tr ) ^ 

^■tf), l,4-v*n/s*-fe^W>^ l,4-tT->^n[2.2.2]*^f-V'>'*, tf^'J 3>>-l,4 
-SM^gfe, ^"7* V>-2,6-SMJV&, 7»* Knt7^ -2,6-^^21:51 14 1,2, 3, 4 
-rbyt l^-2,6->^;i^*> L< ^CtL^cOTK^H^^y^JET-CSm^ 

7 ';tII?W;l,4-7x- V>afeX»41.4-lf v^n[2.2.2]*^f-V^*5&«J: >90 

[0 0 15] 

Z 1 , Z 2 . Z 3 &l>7M4^*L^a3£ftK, -CH 2 CH 2 -, -CH=CH- (EflO > -CH(CH 3 )CH 2 -, -C 
H 2 CH(CH 3 )-. -CH(CH3)CH(CH 3 K -CF 2 CF 2 -, -CF=CF-(E#)> -CH 2 0-, -OCH2-, -0CH(CH 3 )- 
„ -CH(CH 3 )0-^ -(Ob)*-, -(CH 2 ) 3 0-, -0(CH 2 ) 3 -, -C=C-, -CF2O-, -0CF 2 -> -C00-, -0C 
0-, -C0S-> -$C0-Jlte%.&i?Zmir Z ti$mt LV^^ -CfeCHsi-, -CH=CH-(E#K -CH(CH 
3 )CH 2 -, -CH 2 CH(CH 3 )-, -CF 2 CF 2 -, -CF=CF-(E#K -Ofe0- N -0CH 2 -, -OCH(CHs)-, -CH(CH 
3)0-. -C=C-^ -CF 2 0-> -0CF 2 -X54mM^-^i L < > -CH 2 CH 2 -, -CH 2 0-, -CF2O-. 

-aWH-(E#)X»4*tt^#»K#4 LV> 0 tf-Ct, ^nv>'#^lcP^i-^Z 1 X{4Z 2 ^-C 
H 2 0-X t4 -CF 2 0--C £ £ it&m it , *HtH^:i4H0f|«^*ttffi[«:»o 0 
[0 0 16] 

W 1 XtfW 2 »i*:h.W»:fcfi&fc, F, Cl> -CF 3 , -CF 2 H, -0CF 3 Xl4-0CF 2 H^^-TCi: 
Lv^? % FXttCl**J: *) $?£ L < , Frt ? #frc$f £ Lv> 0 
[0 0 17] 

a. b> cX tfd J4 ZtilftimL m &~ , 0, lX(42^a-r^ l^a+b+c+d^3tlfcti 
tWiK, l^a+b+c+di2«:9lfet£ t**J: bv> 0 
[0 0 18] 

[0 0 19] 
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lit 2} 




F F 



F. F 





F. F 




[0 0 2 0] 

(jfcfK tfX^tt&^J&EWfc-CH^ -OfeCHs, -(CH 2 ) 2 CH<u -(CH 2 ) 3 CH 3 , -(CH 2 ) 4 CH 3 
> -(OfeJsOtu -(OfeJeCHbu -(CH 2 ) 7 CH 3 , -CH=CH 2 , -CH=CHCH 3 (E#K -(CH 2 ) 2 CH=CH 2 , -( 
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CH 2 ) 2 CH=CHCH 3 (E#K - (CH 2 ) 4 CH=CH 2 , - (CH 2 ) 4 CH=CHCH 3 (Eflc) , -(CH 2 )eCH=CH 2 , -OCHs, - 
0CH 2 CH 3 , -0(CH 2 ) 2 CH 3 , -0(CH 2 ) 3 CH 3 , -0(CH 2 ) 4 CH 3 , -0CF 3 XJ±-0CF 2 H&iH-o ) 

[0 0 2 1 ] 

R^cHx^-Q 1 -? 1 (4 a) 
R^-cHx^-C^-X^Q 1 — P 1 (4b) 

Rt-Ci-Xi-Ct-xZ-Ci-Xi-Q 1 -? 1 (4 c) 
[0 0 2 2] 

&1-&1£^-CH 2 -{i-0-^ -CH=CH-, -CH=CF-, -CF=CH-. -CF=CF-3U±-C=C-K J: *) 

o«i-T)H-jH, R3SJ!^ifc4~7oii:§i^3-7;v^-;v^ 

iv»i,4-7i-l/>at, HHJ£JL±0 7 yJtfS^K J: iJS&StLWt iv^t7^ v>-2, 

2,6-v^f;^ 7 7iE : f-t: «fc «9g&$*L-cv*T<i> J: vn,4->>^ n^\^^ - i,3_ 
3> * * -9- > - h 9 ^ * -2, 5- v 4 tf V § y > -2, 5- V 4 )^mX (i M V V V -2, 5- V 4 

afefcSft"**, h?^-l,4-->^n'\+i/V>3fe < f7>^f*t Fnf7^U>-b7> 
^-2,6-iM 7yiS^CJ: •3flMft3tvrv»T <£ v>^-^ * W >-2,6-v>f 

l~21@c0 7y^Ii : f-t* «t *?©tfc$*i-CV>T& «fcv>l, 4-7x-l/>i^jf 4 L^ c #KC 2 tf ? 
h 9 >X-l,4-y^n^^yV>iXi± b 9 l£ 9 ^^-2,6-y 

;i^"C& £ C 1 li F 7 >^-U->; n'.Jry i tif < , C 3 

^ h 7 >^-l,4-v ^ n^Jp y V I* 9 > KTti H Knt7 * 1/ >- 1> 9 >*-2, 6- 

¥<i frmx&Zm&fctfRW \t F 7 >7,-l, 4-y ^ n-sJf y V ^ i t ^jf J L 

v^o Jf^ UcMc&v^TCMi b 7>^-l,4-v7n^yl/>Sfib5: fcd*£p£ Lv> 0 

x\ x 2 s^x 3 ti«i§ST^o-c, *ftw»:fc»fcJiMS£\ -x^^>*(-ch 2 ch 2 -), 1,2- 

7*n til/ ^(-CH (Qk)CH2-R ^-C^CH^Hs)-) , 1,4-7?- -C00-> -0C0-. -OCFa- 
^ -CF 2 0-> -CH=CH-, -CH=CF-. -CF=CH-, -CF=CF-, -C=C-X^-CH=m=CE-^mirii\ %.%k 
^vy^ 1,4-7* ls>&, -C00-, -0CF 2 -> -CF 2 0-> -CF=CF-X{i-C=C-^ s Sf 4 L 

, (4c)lcj3V^T(i-eco^^ < t^2i«^^ifit^tLv\ 
Q 1 lifffT^ 1} £lTW-« ( 5 a) ~ ( 5 c) xm? it^t^o 
[0 0 2 3] 
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lit A] 

M 3 M 1 



M 7 M 6 



-<Q>- (5a) 




[0 0 2 4] 



#=ftfl-t±»****tt**0#aa W#^14^ H B H -e* 15 , JaTO-«Sft ( 8 a) ~ ( 8 c) 
[0 0 2 5] 

5] 

R 8_ C 7_ X 7_ C 8 _ p 3 ( g a) 

R 8 - C 7 -X 7 - C 8 -X 8 - C 9 — P 3 (8b) 
R 8_ C 7_ X 7_ C 8_ X 8_ C 9_ X 9_ C 10_ P 3 ( g q) 



TV>-C^ct< > Sfit^-tS^O-afa-tt-O-, -CH=CH-. -CH=CF-. -CF^H-, -CF=CF- 

B&tm^m ~ 70 t ;v * ^^n^-^2 ~ 7 cd e&i#u- t ju *■ =• )-umx it ifcmm 



TUv^7^i/7-2,6-vV;H, l~21i^-7^^?-^J; ^mm^tiTv^Tt .tv^r- 
h 7t Hn-j-7* l^-2,6-3M yJiwy-fc i i)i«$Jitv>t4 «tv>i 

1, 3-'7 1 ^ 1 7- f 7 7^-2, 5-V 'f ^ft, tf U 5 ~77-2, 5-v 

7^^7^7 7^-2,6-^^, im&±<D7 ymW^fc£*)U%kZtiX^Xi> 

•J- "7 9 ^7-2,6-iM 7 y^tfJR^tc i •3fi|feStLTv»T% J:v»i,4-->^n^#-b- 
V 1, 3-v? **-9" 7- h 9 V*-2, 5-SM tf 'J * v 7-2, 5-iM /u&Xti tf 'J -7 

V7&&&vMil~21®<7)7 yjRM^XJi^f-^*^ J; <?Stfe$ tLTV>T iiv>l,4-7x- 



[0 0 2 6] 



[0 0 2 7] 
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x\ x 8 2iOT 9 {±s^-e$)oT, -tn-rtt»s:a<j^m«f^ ^i^gc-c&cik-k 1, 

2--/ntfl^>'^(-CH(CH3)CH2-2Sta f -CH2CH(CH3)-), 1,4-7^V>&. -C00-, -0C0-, -0CF 
2-, -CF2O-. -CH-CH-, -CH-CF-, -CF=OK -CF=CF-, -C=C-X(±-CH=NN=CH-^^1"^, J)L 
l,4--7*f-V>^ -C00-, -0C0-, -0CF 2 -x -CF2O-. -CF=CF-> -C=C- 
XI4-CH-NN-CH-*«»4L<, ( 8b) lZ&^Xi±*<D&% < t f> H@tf s > ( 8 c) K*v»T»4-e- 

( 8 a) \z& h X 19 #4 tv^M iiJ^TO-^ ( 9 a) ~ ( 9 h) xmt - *»T § * 0 
[0 0 2 8] 

[ft 6] 

R 9_ C 11_ C 12_ R 10 (9a) R 9_ C 13^ 
. C 14_ R 10 (g b) 



C 14 -R 10 , n x 0-C 14 -R 10 





(9c) 



R 9 "C 13 -f (9g) 



-c 14 -R 10 Od) R 9 -dH ^c"-r" 

N-N ^ 9h \ 
[0 0 2 9] 

#M£r;v*;v^ ^*iI^m2~7<7)itiI^i-T;v^-;i/^Xl±^^^:4~70itiI*'c3- 

=-)^Rr/r^=i^^)vm^m^, c 12 , c 14 &m: 16 ^#giio3§-£- s Mm? iti-r 

[0 0 3 0] 

n ^ 7 * V > -2, 6- v A , 1 ~ 21® <£> 7 y * jR-=P \z X gg| £ tiT v> t J: vn , 4- 
n^**L=.\sy^ 1, 3-y t ^ft >- b 7 >X-2, M 'J ^ V V-2, 5-SM 

XteH'V v>--2,5-^^;V*^^i-^\ ^HfrfrHJfcfcv*-^ l«7^f*tKDt7^1/ 
>-h9^^-2,6-y-f l«±<^7 7iJli : -(:J; O-B&Stvc^Tfc J:v^7* v 
^-2,6-iM l~2j@G0 7 yfjSlI^&iJ: *9S3&£*ltv>t& iv^f h7t Knt7^ 

, t V- h 7 >^-2, 5-vV t?V 5 v>-2,5-^>f ^XfitfV v>-2,5- 

^{41-2^60 7 7»X[±^f;Vi(a «9 fi#l £ *V?T V* T <£ W,4-7 

^-^>S-?&& 0 C 13 lOT 14 tt-?-ii-PtLMfl<li: h 9 y^-\,4-^im^'yiyym. 
h 7 >^t** t Kn 1 7 ^ V ^- h 5 >^-2, 1~2H<£> 7 7 tRlR^ab & v* fi ^ 

U V^f h 9 t K n 1 7 ^ V >-2, &4k&taK$$\fX* f?>Xf 
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*fc Knt7 9Vy-Y 7 > 7.-2,6- llJJl±W7yfH^{:J: !J1I3fcS*vCi/» 

fim^ttrv^T^ ivu,4-7x-v>it^^ 0 c 15 Rvc 16 t±-t*t^ii4tta:ag^i~2fiio 

"7 v %Wr$-%> S v> f± id J: t)-gm£ tLTv^r & ivu,4-7i-l/^ HfflJ*l±© 

■7 yJHFf-KJ: <9g#l£*iTv*T & iv>t7^ W>-2,6-vM ;v*. l~2ffi«7ytl ; f 

l?S&$iVCv»-cfc iv^r h 7 t Knf7^ 1/ >-2, Juat**-*-^ 
fc^^THB^O^y^JKT-HJ: »3g&$*LTv>T*> iv^?* V>-2,6-^-f;i/^ 1 
~2ffi<7)-7 yfcJDK^fc i *)®&£*ltv>-c& iv>r h5t Knt7^1/>-2,6-yM 

(8b)K*$»ta J: tjSfi Lv>^®fcmTO-*S*;(l 0a)~(l Om)-Cgfit^lS 

o 

[0 0 3 1] 

Mk7] 

R 9 -C u -C 12 -C 17 -R 10 (10a) R 9 -C 15 -x 0-C 18 -R 10 



C 14 --( (lOh) 
O 

R 9_ C 13_ C 14V " (10b) R 9 -C 13 ^( 0-C 18 -R 10 



b-c 14 -( ~ ( 10i > 

O _ C 18_ R 10 ° 

R 9_ C 13_ C 14 / (1 oc) o o 

O R 9 -C 13 -< )-C 18 -R 10 (iOj) 

o-c 14 -o 

R 9_ C 13_ C 14 -— C 18_ R 10 ( 10d) R 9_ C 13. 0 0-C 18 "R 10 

R 9_ C 13_ C 14_ N ^-C^-R 10 (lQe) 



o o 



0-C 19 -R 10 R9 Cl3 ^V_^16_^ ^19-^10 (101) 



R 9_ C 15_ C 16 / (lQf) 
F F 



o _ c 18_ R 10 



F-l.ci 9 -Rio , . R 9_ c i5^ cl 6^ X (10m) 

R 9_ cl5 _ cl6 „7^ C R dOg) O 

[0 0 3 2] 

±*»K C 11 , C*\ C 13 . C 14 . C l6 ;RtfC 16 tttim<&ifc**£U C 17 ttC n fc, C 18 JiC 13 

c 1 9 tic 1 5 t-g-tt-rtusfc t*i*t*i-o ±iB^fk^^^v^T N ^vxf* 

5li Knt7^I/^-2,6-yM;^ 7';|I?|:i ^«&£*iTV>Tfc J: vn,4-->* n 

lie y yy-2,$-v4 )ismmm&\*iT?$>2> n t am* l < , ^(om^m^^mt ^ 9 v 

^fc(8c)K^»t*J: «?SP$ Lv^ffifc^TO-HHsSU la)-(l 1 f ) £ 1 t$*t? 

§ & o 

[0 0 3 3] 
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^-> ? : 9/ 



[ft 8] 

R 9_ C 11_ C 12_ C 17_ C 20_ R 10 



(1 la) 



C 21_ R 10 



(1 lb) 



R 9_ C 13_ C 14_ C 18 



0-C 21 -R 10 



R 9 -C 13 -C 14 -C 18 -( 



(11c) 



R 9 -C 13 -C 14 -C 18 -0 




(1 Id) 



0-C 18 -C 21 -R 10 



R 9 -C 13 -C 14 



(1 le) 




o-c 18 



C 21_ R 10 (1 lf) 



[0 0 3 4] 



? \sy-2,§-V4 y yMJg=Flz£ >9S#l£ti-cv*-c& iv^i,4-v'^nA^-t- uy 
l,3-v^^-9->-h9^^-2,5-v-f;v^ l£U ?9>-2,5-^ ^*Xli^W/-2, 

[0 0 3 5] 

(ftifcl) -ft* (12) 
[0 0 3 6] 
[ft 9] 



R 1 ^ A\ A 2 , Z\ Z 2 , aS.m>l±-etL-r^2:e<jtc-^(l) fcra&Jftfc*** 0 ) 
^£S*La^>«>IJS#!*£**U ^ny>^£SAL-c-«(l3) 



(5*+, r\ a 1 , a 2 , z 1 , z 2 , &Rvn>te*ti<?tm3Lmz-wt&,(i) fcrac*i***u w 




[0 0 3 7] 
[ftl 0] 




F 03) 
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HO 



#^£-^5£(13)<^b^$7^ -^(14) 
[0 0 3 8] 
lit 1 1 ] 



(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 (14) 




(SS'K R 2 > A 3 , A 4 , z 3 > z\ cRmi<±*ft?ti&&mK-^(i)tmc^Mzm-fo ) 

[0 0 3 9] 

Mb l 2 ] 

F. F 



R 1 -(A 1 -Z 1 ) a -(A 2 -Z 2 ) b - 




(15) 



3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 



(5£4\ R\ R 2 . A 1 , A 2 



-HO 



A 3 , A 4 , Z 1 , Z 2 , Z 3 , Z 4 , a, b> c&tfd{i^ti^ft4*&lft 



[0 0 4 0] 

Kb i 3 ] 



R 1 -(A 1 -Z 1 ) a -(A 2 -Z 2 ) b 




F OH 



(Z 3 — A 3 ) c - (Z 4 — A 4 ) d -R 2 



(16) 



(5*+, R\ R\ A\ A 2 , A 3 , A 4 , Z\ Z\ Z\ Z\ a, b, cRtfdte-Zti^tVS&jLttilZ— 

# h Ktz-mZ (16) <r>\t%m £ RIB $ -S\ HK:* (17) 
[0 0 4 1] 

Mb i 4 ] 

F. F 



R 1 -(A 1 -Z 1 ) a -(A 



2_ 7 2- 




F OM a 



(Z 3 — A 3 ) c - (Z 4 — A 4 ) d -R 2 



(17) 



(5^ R 1 . R 2 . A\ A 2 , A 3 . A 4 , ZK Z\ Z\ Z\ a. b, cR Xfdit *:ti*?tl%&± &)K— 
»5S:(l)i:raC*l*4r?BEU IPtiUf-^A, tb'^A, *VfAf ©7^*'J^ t 

*~ > WBL i!7U% ^ *mf & - fc § , «+>-e & r ;v * y ^JRyjcSM fc«u 7 ;v 

*U&«^Bfttt. 7Jl"*y&JR;fcBSHM&, 7JVA'Jil7U\ 7^*y**#Jf4L< 

Tttiftafc^hu^A, j^gfe**?- > u rb!e*u^a n $m*.m*v vAz^nm 

[0 0 4 2] 

x-tjuii, fiHfrmzkmm, ttm&mm. SttW^tKfflv^it^ 

SS. i-t;«tLtli, l,4-S>**-9->* 1,3-S>**^>, ff7tKn777 
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[0 0 4 3] 

[0 0 4 4] 
lit I 5] 



R l -(A 1 -Z 1 ) a -(A 2 -Z 2 ) b - 




(18) 




-(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 

[0 0 4 5] 

(*>K R\ R 2 , A 1 , A 2 , A 3 , A 4 , Z 1 , Z 2 , Z\ Z 4 , a> b N cRVtot* K— 

(17) t«?W7;v3 7- ho^Rffcfciwj-^rt-e^ff^d ntufiff-i L^ 0 

[0 0 4 6] 

(3£ft2) 

1,2,3-1- x ) ~7 & -^ty > % Bi%tJ&%\r b Lt, SifeltRI^ORjeSrffdCfc-C, 
5* (19) 

[0 0 4 7] 
[ftl 6] 

F F 

(19) 

-(Z 3 -A 3 ) c - (Z 4 -A 4 ) d -R 2 
[0"0 4 8 ] 

(5*;*\ R\ A 3 , A 4 , Z 3 , Z 4 , c^t>M(±-etL-rtt^2l^H-^(l)i|WlCjtl*^a-ro ) 

t?^$ ti& ? u -7 >mmfc*n & » 

» *Lfc— Jfe* (19) <Dik&m * U ^ ;Hb-T -^(20) 
[0 0 4 9] 
Mbl 7] 
F F 

(20) 

-(Z 3 -A 3 ) C -(Z 4 -A 4 ) d -R 2 

(3*»k r 2 s a\ a 4 , z 3 , z 4 , cjkmtezix&fim&mz-m&ii) k m c*i***i-o ) 

[0 0 5 0] 

# ib ttfc-HlfcS; (20) ©<ffr£%i £ (21) 
[0 0 5 1] 
lit l 8] 




a-<^)=0 (21) 
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[0 0 5 2] 
[ftl 9] 

F F 

Rl " (Al " z1 ^ \/rO"°\ (22) 
N f OH >- (Z 3 -A 3 ) c - (Z 4 ~A 4 ) d -R 2 

R 1 . R 2 . A\ A 3 > FTz 1 , Z 3 n Z\ a> cRtfd»±*fL^ii4tt£fl&K— 1 ) t m 
[0 0 5 3] 

# tl£-$s£ (22) <Dfo&m* ffiUc-r (23) 
[0 0 5 4] 
[ft 2 0] 

F F 

R 1 -(A 1 -Z 1 ) a -( )— <Tj > ~ 0 v (23 ) 

W/ v -(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 

(5*«K R\ R 2 x A 1 . A 3 , F7Z 1 , Z 3 , Z\ a, cXCTdJi^n-F'tMttiWKl-tt^C 1 ) 

#<b^-^(23)Oft^^7K«Sn1-^ £ fc-C-aS5£(24) 
[0 0 5 5] 
[ft 2 1] 



r t 



-A 3 ) c -(Z 4 -A 4 ) d -R 2 



(24) 



(55*K R\ R 2 . A 1 , A 3 . A 4 . Z\ Z\ Z\ a, c]RtfdJ±**iWte:£ttfc-«5S;( 1 ) |Wj 
£*i**^to ) T-S$ * n v >BNM£fcf§;& it^t^o 
[0 0 5 6] 

(19) Oft#!» £Mftt * £ "C-jRS: (25) 
[0 0 5 7] 
[ft 2 2 ] 
F F 

HO— ^Tj^ - ° (25) 
V^ (Z 3_ A 3 )c _ (z 4_ A 4 )d _ R 2 

iFTa 3 . a 4 , z 3 , z\ cRmn^rfitfim^Lmiz-^d) fcroc5tt****to ) 

•c* $ tL & ^ D V > if s 1¥ * f* * o 

#ibtL^-^(25) <S>ft£-% KM&iEU& £ -^(26) 
[0 0 5 8] 
[ft 2 3] 
F F 

M^OH^V-O (26 ) 
W/ V -(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 

rTT^ a 3 , a\ z 3 , z 4 , cRm\±zti^tu&&mz-&mi7) tmtMifczm 

#c»tLfc-«:*(26) Wft^K-«(27) 
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: 13/ 



[0 0 5 9] 
Mb 2 4] 
R 1 -(A I -Z 1 V-A 2 -CH2-X a (27) 

(5£<K R 1 , A 1 , A 2 , Z 1 XO f ali^tL^ti4ftfi:fl«Jtc-jKS:(l)l:|iIi:*i**^L^ X a {i+£fi 

Xti h V 7;v^n^ * ) TftS ft &1"b^£ c fc-c> 

— **(28) 
[0 0 6 0] 
Hb2 5] 

F F 

R 1 -(A 1 -Z 1 ) a -A 2 -CH 2 0"4'j>-O v (28) 

M^J)~(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 

(5*>K RK R\ A 1 , A 2 , A 3 , A 4 , Z\ Z 3 , Z 4 . a, c&tfdtt ^ft'^MftftW £— «5£ (17) 
[0 0 6 1] 

4 £ . -JfcS; (15) t?^ s *l & -f li^Mi:ioti a £ fc 7&^-e § a 0 

[0 0 6 2] 

(«tt4) 

— J55t5S;(i3)-cS$tL*'fb^t3-^f-;v-i-y^v-3-*-;v : S:* y >^rjS$*t— 
*S*(29) 
[0 0 6 3] 
Kb 2 6] 

F F 

R 1 -(A 1 -Z 1 ) a -(A 2 -Z 2 ) b - 




OH 

(5£<K R\ A\ A 2 , Z\ Z\ a&m>{±^ft^*L$>&|$K-fe£;( 1) tm ttftfto ) 

# <b iLfc-HKs*; (29) -c^s *ia <fb<£«j teftafefcfltfj $ (30) 

[0 0 6 4] 
Kb 2 7 ] 

R 1 -(A 1 -Z 1 ) a -(A 2 -Z 2 ) b -<Q>-F (30) 

\ 

(s*+ % r 1 , kk a\ zk z\ &Rm&*ix?tL&±mz-m&(i) tmt&Mzm-to ) 

# <b *Lfe-«sft (30) t?« $ !b^% o r -t f - y K *p« L (31) 

[0 0 6 5] 
Mb 2 8] 

o 

>-(Z 3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 (31) 
H 

(^:*> r\ a 3 > a 4 , z 3 , z\ cRmtezti?tiwm$K-&&(i)tmc&m*mir 0 ) 

T^StL&T^t: Kfb-fr* t KB £ ^ & £ t K «fc i> % — ^ (15) £ tiZlt&m * # 
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imrnm] 

[0 0 6 6] 

f t^B* TIB © * ttffl * «, 
THF : f f7tKn77> 

DMF : N, N- v ^f;V*M7< K 
p-TsOH : p- h frx- > x ;v * vflft 
Et : 
Bu : 
CN : - h V /uag 
Ms : ^ ? 
[0 0 6 7] 

(Hifefll 1) 7,8-^7;vin-6-[f7>x-4-(>7 >^-4-^n tT;Vi/^ n^3ri/;v) -> 
? n^* v;i/]_2-yn fc?;i^ n-7> (la) (O^WL 
[0 0 6 8] 
[ft 2 9] 




[0 0 6 9] 

(1-1) 2,3,4- h V "7 >!/:*■ n-i-[i-k Kn*S/-4-( h =7 >A-4-7u Mfy*/? n^s^i/;v 

MfS#ffl^v,T> -r^*S">A7.6 g&OTHF 20 mL£7K<t Lft^feft^Ltv^ 2, 
3,4-hV7^tn7*n^V-lf>60 gCOTHF (200 mL) »**21$m frit TATT 3B#IBI 
iJt^Lfeo -f-Cl'V, 4-(>7>^.-4-7 s nti 0 ;i/-> : }'n^^r->;v)i/^n^dr-9-y >70 gOTHF 

(200 mL) ?#«2i$F^5Ht-C}i3jTU 2Mif#L£ 0 Efcmm*10%im.K$>tfX Ltf 
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£m*<&«HTifei*u mft.mm.i- v u •> At?^LtM^iE^*t, 2.3.4- hj?* 

>110 g (g^+fr) fc#£o 
MS 111/z : 354 (M + ), 55 (100) 
[0 0 7 0] 

(1-2) 2,3,4- b 'J 7;i/*n-i-[4-( FyV^n tf^i/^ ->ji/)-i-->^ 
-b — ^ > -b* y 

2,3,4- h U ^V^n-l-Cl-fc Kndr->-4-( 1> 9 >*-4-7°n tfjt/*/* n^\drv;v) v^n 
^^rv;i/]^>-b*>110 g (f£:)W+7» £ h;l/o:>400 mUCy#$$U p- h 

vV*y;v s ^*-9->) -TrffigiU 2,3,4-f'J7;vtn-i-[4-(f7>^-4-^n^;vy^ 

MS m/z : 336 (M + ), 69 (100) 
[0 0 7 1 ] 

(1-3) 2,3, 4-h V -7;i/^-n-i-[ h 9 >*-4-( h 7 >*-4-:/n tf;l/v^ n^v;v)i/ 

2,3,4- 1* 'J -7;i^^-n-i-[4-( 1> 7 y*-A--fu M)\> : s>7 n^sdr v;v)-l-v ^ n^\^-fe^;i/ 
]^>-tf>93 g&M^f-^SOO mLKi&fllU 5^7^7A^f (50%^7jc n a p) 9 g£Jn£ 
T7X*J±0.5 MPaT'5^P^WL7c 0 ^7^7^^! M^^Ji@*LT^ 
l^feriiPtft'M, ^-feEI^<7)f£^90 g£#*r 0 £<^-*>80 gZWMiMi 

* J -)V/^**ry) KiljffiSU 2,3,4- h 'j7Wn-l-[f7>^-4-(b5>^-4- 
y n t? ;v ~> ? n ^ ^ v ; v ) 7 n ^ v ;v ] ^ > -tf y 1 7 g * # 0 

MS m/z : 338 (M + ), 69 (100) 
[0 0 7 2] 

(1-4) 5-3- K-2,3,4-h 'J 7;Vt n-l-[ h 7 >^-4-( f 7 V^-4-7'n t';Vy7 ha 
3r v )V) v ^ n ^ -> ;v] *^ y -t? ><7)£-j& 

S*#ia^T. 2,3,4- h U -7;i/^-n-l-[h 9 >*-4-( 1> 7 >7-4-7n 7 n ✓s^f- 

v;v)->^n^^v';v]^>^f >n g £THF 300 mUC?#j$?U -60 t C^iPL^ o ^£^:7* 
f-;WJ^*A (1.56 M^Z-^ymm 39 mL^30^ttT?STL, 2H#TO#L£o 
3-7*14 g<7)THF (50 mL) ^£lB#(^tfT?rF U TrU-SL^o £OSvM£^ 

fliait^o «Jf£^;b-3\ 7X. i&fn^7K<7)jiii-e^?#-L, asTi^m^*^-? a« 

ft, 'M£MM*LT5-3- K-2,3,4-h V 7;Vtn-i-[h7>7,-4-( h 7 y*-4-?u 
e;l/->^ n^\drv;v) n^^->;i/]^>-if>25 g£#£ 0 
MS m/z : 464 (M + ), 69 (100) 
[0 0 7 3 ] 

(1-5) 5-(3-H Kn^->-i-^^v^;v)_2,3,4-h V 7;l/tD-l-[f7>'X-4-(f 9> 
*-4-?*n tf;vi/^ n^s^ri/;i/) n^s^->;v]^^-if>co^-^ 
M*#H^,T> 5-3- K-2,3,4- h 'J -7;i/^n-i-[ h 7 >t>-4-( h 7 yj*-4--?*n tf;i/y 

* n^^)^ n^->;i/]^>--{f>25 g^rDMF 300 mUC^St, fU^^;VT5>21 
mL> 3^7^1111 (I) 0.19 g^ S f h 7 ^ ^ h 'J 7 x ^ ;V * X 7 > ;i 7 ^ -7 A (0) 0. 

58 g=Sr*nx.-r55 < C^»L^ 0 -ed^l-^^ri/^-S-^-^S.g g<7)DMF (30 mL) ^«20 

frfrifxffiTL, 3wmmwvtio K&M&m*i-*mMi- v v v A7kmmz$>i,fx Lit 
h <mwi-t:im$tmzfrw.L, 7kmz h;i<x.yx"i&mLtz 0 %mm*&t>*t^ ^ 10% 

^y^At^lf, «*MEE@*L7^o mm**7^*u^ Y<f77<< - (vUtWI' 
, b;i/^y) 2 0, tStt^a (7-feh^) , *7A^nvf^ 7 7-f- (^U^y^, 
^#^>/T^b>) (DmxML, 5-(3-ti Kndr^-l-^\^v^;v)_2,3,4-h U 
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n-i-[ b 7 >A-4-( b 7>X-4-7u t';v->^D/\^yji<) ^ n^\^ ->;i/]^<>-tf >20 g 

MS m/z : 434 (M + ), 69 (100) 
[0 0 7 4] 

(1-6) 5-(3-fc Kn**/-1-A+ S/;i/)-2,3,4-b U 7^tn-l-[h5 >*-4-( b 7 

5-(3-fc Fa^r^-l-A^r->zjV)-2,3,4- b 'J 7^*n-l-[ b y V X-4-( b 7 > *-4-7° 
n tf;vv/^ n^^ri>;i/) n^\drv;i/]^<>-fe*>20 g£^ ? ^ - ;V80 mUC^fllL, 5%^' 
7^-)^^ (50%-^7jc n n „) 2 g$-tn^T7X»J±0.5 MPa-e6B#^Wm, -%tfc*L3to 

ASURfcfcfflfcJ: LT5- (3- Kn^rv-i-^irv;v)-2,3, 

4- b V -7;V^-n-l-[ b 9 >X-4-( b 7>X-4--?u e^y^nAdf-v-jV) v-^ n^^f 
^>-tf>10 g*#fco 
MS m/z : 438 (M + ), 420 (100) 
[0 0 7 5] 

(1-7) 7,8-y'7iVtn-6-[ b 7 >X-4-( b 7 >X-4-7*n \£fr*y? u 

g*S3IT\ 7jc^b^ b <7A (60% in oil) 1.23 gSrDMF 18 mLtCJB83S*fc 0 
^5-(3-t Kn^y-l-Adfy^-2,3,4- b 'J 7^n-i-[f9>7-4-(h9>^-4-^n 
tf;i/->^n^dri/;v)v^n^#v;v]^>-fe*>9 gCDTHF (36 mL) igifc*30£-;WCflST 
U 40"CT«3H#IW, 50*C-e3B#ram#L*:o b £in*.T L(f b < 

yjK ^*-^) , % (^^>/^*y-;v) -e^t-cii 

Mt^tLT7,8-y7;i'tD-6-[V7>X-4-(b7V^-4-7'nif^y^aAafy;i/) 
y 7 □ Adfy ;v]-2-7°n a v >2. 5 g*#/: a 

MS m/z : 418 (M + , 100) 
*H-NMR (400 MHz, CDCh) 

S (ppm): 0.87 (t, J = 7.6 Hz, 3 H), 0.97 (t, J = 7. 2 Hz, 3 H) , 1. 1 1.2 (m, 6 H) 
, 1.25 1.65 (m, 10 H), 1.65 1.9 (m, 12 H), 1.95 2.05 (m, 1 H), 2.6 2.85 (m, 
3 H), 3.9 4.05 (m, 1H), 6.58 (d, J = 6.4 Hz, 1 H) 
[0 0 7 6] 

( 2 ) 6- [4- ( b 7 > 7\ -4- y n tf )V v ^ n /\ * v ;v ) 7 x - ;v] -7 , 8- v 7 ;v * n -2 
-•7*ntf;w^nv> (Ib)<o£-j£ 
[0 0 7 7] 
[<t3 0] 
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[0 0 7 8] 

(2-1) 4-3- K-1,2,3- h V ~7 )ls*w<>l£ 

mm^m^r, 1,2,3- > u y^im^y^y^m^mL, -6ot:^}$-*pl£o -t^ 

^^JV'Jf-^A (1.56 U^*c*f>®m) 30t>WO1TU 2B#^«#L^ 0 -?-£^3>y- 

LT4-3- K-1,2,3- h U "7 ;v 3- n ^ > -{£ > £#7c 0 
[0 0 7 9] 

(2-2) l-(3-fc: Kn#v-i-^^v-;v)_2,3,4-h V ^V^n^^-tf ><^^ 
S*#Si^;T, 4-3- K-1,2,3- h V 7 ;v^-n^>-tf > £DMF&::v#!jf U h'Jxf;vj5 
(I) ^ RVT Y *7** Y >J 7 jc^;v^^.7-f y/iyPVA (0) ^^Dx.T5 

> >^>"T?wffiLfc 0 niHfct, 7X> io%^2®, tr. mmRm^mi- 

U l-(3-H Kn^ri/-l-^^v^;p)-2,3,4-h V 7;v^n^^^f>^#7t 0 
[0 0 8 0] 

(2-3) l-(3-fc Kn^^^y^)-2,3,4-h 'J n^>-H>o^ 
l-(3-fc Kndf v-l-^*->^ ;v) -2,3,4- h V ^l/^n^-tfy^o^y -JW'MU 
5^7vn^f (50%#7)Cp a n ) &Snx.T7jt3t£0.5 MPaT6l$H«#^ -IMfL/; 0 
^y^m^i^i, »«t*«E«*LTl-(3-ls Kn*->_i-^*->;i,)_2 
3,4-h V 7;v^-n^>-lf >^#/c 0 
[0 0 8 1] 

(2-4) 7,8-v7;i/^-n-2-7n t?;v* D7>^j£ 

M»g#IT> **-fb7"hV7A (60% in oil) fcDMFKi^S-^o d^l-(3-H Kn 
[0 0 8 2] 

(2-5) 7, 8- 'J 7 )V * u -2- y° u tf * n v > -6- 7 & <D 

a*#ffl»,T> 7, 8- v -7 ;W ^- n -2-7°n ^ n v > £THF&Cit8? -60"C^4pL7t 
o (1.56 MA^t>it) 30^»t"CflSTL, 2l$Wtl£#Lfco * 

i^iS9mb'J^^;V<7)THFTO^lB#P^^^T^TL, llJfWDfe, KJ6*F«*10 

T 7, 8- y 7 ;v ^- n -2- y n n° ;i/ ^ n v > -6- 15 ^ m ^ # 7t o 
[0 0 8 3] 

(2-6) 6-[4-( f 7 >^-4-7°n f;Vy ^ n a^~>;v) 7 x^;v]-7, 8- V 7 )\> * n -2- 7° u 

S*#ffl$\,T\ 4-( h 7 y^-A--fu tf;v->^ n^^>-;i/)7n^e^>-if>^ h ^ai^H 
?§ft?U 7,8-v7;i^n-2-7ne;i/*nv>'-6-&5d^ »'J7A, Tk&i^-r b 7* 
^f'j7x-^77r/^7y-)A (0) *1ftktz 0 Zti*1jM±T, 90Vx-5WmmWL 

» XWttfi (h/WO/^*^) T?»«U 6-[4-(h7>X-4-7 p nn°;i/^^n^ 
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^v^)7x-^]-7,8-y7;^D-2-^n tf;v^ u-?y *%tz a 
^-NMR (400 MHz, CDCh) 

8 (ppm): 0.92 (t, J = 7.2 Hz, 3 H), 0.97 (t, J = 7. 2 Hz, 3 H) , 1. 1 1.5 (m, 11 H 
), 1.5 2.1 (m, 8H), 2.5 2.9 (m, 3H), 3.9 4.1 (m, 1H), 6.6 7.0 (m, 1 H), 7. 
1 7. 6 (m, 4 H) 
[0 0 8 4] 
(^»J3) M«»<75liM(l) 

&tf <n%mfr <b £ * * * h (h) 

[0 0 8 5] 
Hb3 1] 




^1SU;« --!T(H)<75tJM(±mTO® i9T'*^>o 
[0 0 8 6] 

* "7 ^ y * ffi ±.m^ (TN-I) I 103. 2r 
ftmw^1*(A e) : 0.03 
J®«^m(An) : 0.099 

£ <DMfom.M> (h) 90% t mmmix-n % titz cia) 10% &b & & (m-d zmm l *: 

[0 0 8 7] 

^ffi±|5^aK(TN-I) : 109. 0*C 

roi*ti(A e) : -0.52 

jS^^ft(An) : 0.098 

^Bj^k^%(ia)^#^-r^,Ma»(M-i){i, w H ^(H)i:^ ?m 

[0 0 8 8] 

ttfc«E«l) ftft&jft«r0g!S(2) 

UlM 3 til L/c -Egr^M (H)90% 1 IB*?Ht^ (Ic) 

[0 0 8 9] 
Hk3 2] 




(Ic) 



10%^ £ £ (M-2) WL/;, £ OM^««mT<9® ^ "C$>^> 0 
[0 0 9 0] 

* V^- y ^^±|5ISJS(TN-I) i 110. 2V 
H***;frf£U e) I -0.48 
Hf$IM(An) : 0.100 

'■®&XMimm<Dtt&m u c )£^t- (m-2)«, ^^iiiBm^XM-Dtib 
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[0 0 9 1] 

&fifctii 3 T«f§ig L?t«#:|g H H a (H)90% t #fp» 2 iBlfttf>ft#J& (Id) 
[0 0 9 2] 
[It 3 3] 




(id) 



10% * & M&jftft (M-3) * TO » L «, CO tt JSTF *) 1? * S „ 

[0 0 9 3] 

*v^y ^ffl±RajR(TO-I) : 109. 4^C 
fim^*tt(A e) : -0.22 
JB*f*JI*tt(An) : 0.099 
&W%m 2 &M<Oi\&® (Id) Sr^f * ttAIUft* (M-3) 14, HJ(S«l|B|Rw (M-l) It 

[0 0 9 4] 

(^&&#04) 2-r f ;i/-7, 8-^ 7 ;v t n -6- ( f 7 > X -4-^ > f JV y ^ n Aif y ;V ^ t^v 
)^nv>(le)©M 
[0 0 9 5] 
[ft 3 4] 




[0 0 9 6] 

(4-1) l-(3-^;V-3-t Kn4r?/-l- , /f--A')-2,3,4-h 'J 

S*1HfeT\ 2,3,4-h V ^^^-nT'n^^y-tf >247 gfcDMF 740 mLCiHL^ h 'J x. 
f-;i/T^ >247 mU f 1>?^ b 'J 7x-W7-f ^7'77A(0) 3. 7 g&tfJ: 7 4b 

m(i) 4.4 g*un^T7ox:t:ip«fcL7to s-^^^-i-y^^s-t-^ios gzmmfrwx 

iiis M"C2I$NU 50t:T-lB#f B ^ 60^CT3053\ 80tJ-?2l$W«#Lfco 7K500 mLfcftl*. 

U att*lftJE&tf (78 841C/0.65 0.70 mmHg) -Cffi»U tTl-(3-> f- 

;v-3-t KD^y-l-7f-;i/)-2,3,4-f V 7;l/*a^j/^f V229 g£#fc 0 

miiE# 2004-3067659 
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[0 0 9 71 

(4-2) 1-^f- - ;v-2, 3, 4- 1- i; "7 ;v * tt ^ ^ -If ycoM 

l-(3-^^;W-3-t Kn^y-i-7»f--;v)_2,3,4-h ij 7 n^-tf >229 g£*BMt*- 
M<7A23 g«rinx.T120'C-Cl^M«^L, HTBEa^MKJ: 19 £ T -fe h 

L£ 0 £tL«JE^ (101 108*0/34 kPa (256 mmHg)) t* J: «3 U IS tar&fea&flt 

IfeKfc L-ci-^f--;v-2,3,4- b >; 7;u*u^>-t*>iio g*ftfc 0 

[0 0 9 8] 

(4-3) l-(3-H Kn^ry-l-A^f -;v)-2,3,4-f'J 7 )V*W<>12 
£*SftT\ l-^f--;W2,3,4-M 7;V*n^>-t?^il0 g£THF 440 mLi:i|L/: 0 
tR<%T. M^f^^y>)A (1.0 M in Toluene / THF = 4 / 1) 846 mL^lB^K^ 

-C#^LTlBfP^»L^o M>vM^7K300 g/jimm300 mUl&tfT Lit b < m& U 

A^D7^77^ (v-y^^K h;i/^y) TMt«u frM&ffititmwt Lti-(3- 
t: Kndpv-i-^\-7*'f--;i/)_2,3,4-h V 7 ;v * n ^ > •*£ >i83 g^#7to 
[0 0 9 9] 

(4-4) l-(3-fc Fn^yAyf;v)-2,3,4-> V 7;V*n^>.tf >?><£j£ 

1- (3-fc Kn + y-i-A7*fi ;v) -2,3,4- h V 7;V:fr n^^-fe-^183 g^H^^^l^O m 
UC*##fU 5^7y'Wt| (50%^-7Xa D n) 9 g*Un£-C7X*JE0.4 MPat?6B#M«#L7t 

o V I££ (-te^n-*^) , #flt*«ffi«*LT»£HfeH#fcLTl-(3 

-fc Kn#yA7'f*)-2,3,4-> U 7;V^-n^?>-tf>i70 g£#fc 0 
[0 10 0] 

(4-5) 2-7^;i/-7,8->*7;i':tny- n-7>?)£-j& 

£*tt&T. Tfc^fb^ b U -7 A28.6 g&THF 160 mL&tfDMF 160 mLtlSLfco l-(3- 
t Kn^^^7 , f-;V)-2,3,4-h V 7 ;V*n^ 170 gOTHF (160 mL) »ifcfc4?*jjfiT 
U DMF 160 mL*Un*.T55TC4-CDD*Lfco HG^OHteSrlMBU 5S|*> ©fcJfcfcll* 
IW*»»tTS8TL, 50°C^30^»L7t o *t\ *tt»*Jn*T;ir«Jifcfl- 

(70 126^/3 mmHg) „ *7A^nvh^77^- (y'J*y;K ^^"9"^) "Cffi 
IU telZte&1&Vt<®ont Lt2-7f;v-7,8-y7;vtn^nv>85 gfc&fco 
[0101] 

(4-6) 2-7*f^-7,8-y7;vtn7Dv>-2-t-;i'0 <£jft 

a*«ftT\ 2-7 , fM,8-y7^tn^DW85 g£THF 340 mLlCiiL^o -70*tfc 
<$*PflL (1.59 M in hexane) 236 vLZ30frfrllTffiT U 

~-60'CT?30^tt^Lfeo H7^MM^;V43 g«r30#jWtTi»TU 0 c C^T^o< U# 

atfco i^m32 mLfcioa-^trjrFu io^mm^3o%iim<b7K^7X^*307>^ttr^ 

o »»*«S«*L"C^Jif'feflll*ftftStl01 g**#fc 0 ZtiZXy&fu-? YVyy^f - ( 
V'J#$*/K <\*V->-+^**>/'fmx-*-Ji') till, ^ffrMlfiL-C2-7-f 
^-7, 8- v 7 n y- n v >-2-* - ;V40 g£#fc 0 
[0 10 2] 

(4-7) 2-7*^;i/-7,8-v f 7;i/^-n-6-( h 9 v^^-^v^Vv'? v';^ 
nv7(Ie)OM 

2- rf-/U-7,8-^7/l/*n*n^>-2-*-/i/20.5 g&DMF 70 mLK»#U 7"n^-b7 
>*-4-^V^;Vv-y-n^3->;v^*>-25.1 gXtf^^Bft* y -7 All. 7 g**n^.TlB#W 

miiE# 2004-3067659 
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1 (m, 26 H 
38 (d, J = 



{T*L\y / *9 J -fr) , Ml±^@ (227"C/0.6 mmHg) , * 9 A * n v h ^9 7 4 - 
('>'J*^K ^*-9->/h/l/.x>) , (T-fe h y/* 9 S-JU) \ (7-fe 

h>/^*y-;v) KiOMU IMli: Lt2-yf ;v-7,8-->'7;^n-6-(h 9> 

^-4-^>^;v->^n^\^rv;Vpi h ^ u*?> (Ie)8.8 g£#£ 0 

MS m/z : 408 (M + ), 55 (100) 

^-NMR (400 MHz, CDCh) 

5(ppm): 0.88 (t, J = 6.8 Hz, 3 H), 0.93 (t, J = 6.8 Hz, 3 H), 0.9 
), 2.6 2.8 (m, 2 H), 3.73 (d, J = 6.4 Hz, 2 H), 3.9 4.0 (m, 1 H), 
7. 6 Hz, 1 H) 
[0 10 3] 

(**fe$I 5 ) 2- ~f h * ->-7, 8- V 7 JV * n -6- ( > y > * -4- ( h y > * -4-x. >V *> ^ n ^\ 

[0 10 4] 
[ft 3 5] 

F F CjH,- 

2-yf-^-7,8-y7)l/tn?nvV-2-t-^20.5 g£DMF 70 nUci&fllU 

4-( h y >^-4-xf^/i/^ n^\^r->;l/) n^dp f-;V25 g&tF4ffi7jtM;@|# 

h;v^>T-ttffiL/io *«»*10Jti£LIfe2lBk tX, 5%7jc^ft-7" h U SA7fc«F»2EU tKx 16 

„ Mf>/h^iy) N f^H, (^*^>) „ ffjgft (7-feh» > (7-feh>- 
) i:J:l)IIIU i^iSh LT2-7 h *->-7,8-V7^t n-6-( f 5 V^-4-( h 5 
4-^^-;v->^n^^->;v) v^n^drv;v^ j>^~>) * n v>(If)l4.7 g£#7c 0 
MS m/z : 448 (M + ), 242 (100) 
^-NMR (400 MHz, CDCls) 

<5(ppm): 0.86 (t, J = 7.2 Hz, 3 H), 0.93 (t, J = 6.8 Hz, 3 H), 0.8 2.1 (m, 30 H 
), 2.6 2.8 (m, 2 H), 3.72 (d, J = 6.4 Hz, 2 H), 3.9 4.0 (m, 1 H), 6.38 (d, J = 
8. 0 Hz, 1 H) 
[0 10 5] 

6-[2-( 1- y >*-4' -if^ \£*s ? n^* ->;V- fy^^-M^xf ;v]-7,8 
-y 7 ^# n -2-^ > f ;v ^ n v > (l g ) 
[0 10 6] 



K 2 C0 3 C 




(If) 



[ft 3 6] 




C 2 H 5 ' 



O BuLi/THF 
C5H11 



i?-TsOH 



C 2 H 5 




-C 2 H 5 




H 2 , Pd/C 

-CsHu (ig) ^< /-CgH,, 

[0 10 7] 

(6-1) 6-[2-( 7 >X-i'-^1-)V\£z/?n^**/)V- ^ 9 >^-4-^f ;v) fcf-;v]-7,8-y 

{±SSE# 2004-3067659 
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7,8-v7^:*n-2-^>^;l/^ n-7>30 gOTHF (120 ml) »flfcK-78t:-e-/f->l>V 
AA\*^>^fj£ (90 mU 0.14 mol) =S:Ti|TL^o -50t:^5B#KS^ L, b7>^-4-x 
i/^n^^ri/;v_4--f ;V7-t FT^fH K35 gtOTHF (70 ml) ?M£?i§TL7Co 2B# 

PaW^-orc t-r-imu 3Masi«:tnx.^o mm^^xmmLtz (2@) 0 «n *^*> 

(77 g) <7)Y)V^y (150 ml) p- h ;Vx >x >m—7kmm. 5 g£ 

- (7^5 -7% ^*^>-) 6-[2-(f7>^-4'-xf;Hfy7nA 
*v;i/-b ;v)e-;i.]-7,8-v-7;u^n-2-^>^-;v^n-r>'55 g£0Stfete 

[0 10 8] 

(6-2) 6- [2-( > 7 >-^.-4'-^f-;Hf D^sde v;v- h ^ >^._4_^ ;v)^f-;v]_7 f 8- 

6- [2- ( h =7 v * -4' - ^ ;nf v ^ n ^\ * ;v- h 9 > * -4--f ;v) fcf - ;v] -7, 8- v 7 ;v :t 
n-2-^7f;V^7V75 g<7)THF/^ 9 J - (350 ml/350 ml)£. 5%/n°7 v-7 A^; 

«(50%^-7jCp n p)3.5 g&lJDx., 7jc*ET(0.5 MPak MT^f^^ L/^o ( 

(vy#r;K ^^r-^>) , S^ H ^2I1I (7-bh>) CiiJigU % 6-[2-(f7>7,-4 
' -s.<f- )V\£ v ^ n ✓vdp -> )v- y ? y x _4_^ ;v) .1.^- ;v] _7 ( 8-v -yfrj-u -2-^ > ^ n -7 
>(Ig) 30 gtefe<0«aTHf;o 
MS m/z : 389 (M + ) 
X H-NMR (400 MHz, CDCh) 

S(ppm): 0.77-1.08 (m, 10H), 0.86 (t, J = 7.2 Hz, 3H), 0.91(t, J = 7.0 Hz, 3H) , 
1.14-1.22 (m, 3H) . 1.26 (s.lH), 1.30-1.37 (m, 4H), 1.39-1.46 (m, 3H), 1.51-1.83 
(m, 12H), 1.96-2.10 (m, 1H) , 2.53 (t, J = 7.8 Hz, 2H), 2.66-2.82 (m, 2H), 3.98- 
4.01 (m, 1H), 6.55 (d, J = 6.8 Hz, 1H) 
[0 10 9] 

mmm 3 x-mm Ltz w&ji (h) 90% t mmm 4 x*m h titz (ie) 10% #> h & & m^mm 
m (m-4) ?:iiL^„ ^ <D$mm<Dm&m±&T(Dm 19 -c& -s 0 
m±mum (tn-d : 93. 4*c 

e ) : -0.63 

miJrmm-zm&n) : 0.095 

[0 110] 

%mw 3 x-mm l tz ©#^B B B (h) 90% t mmm 5 -e# h ntz (if) 10% mgk®.®, 

% (M-4) Lfc 0 - ©Mf^tti J&JIT 19 *e ab & 0 
ffi±nm (TN-I) : 104. 2r 

mmmmiDm^e): -0.60 

Iff$iM(An) : 0.097 
[0 111] 

(#d&#!) 9 ) ?^ H B H M^tKOil^ ( 6 ) 

nmm 3 xmm l tz w?m (h) 90% t »w 6 *c» h Ktz (i g ) 10% % & & ifc,nM 
t> (m-4) zmmLtzo £ oa^^^ttit^mToa i? ^> 0 

^ v ^ y i7 41± (TN-I) : 104 . 8°C 
^1PS^771±(A e) : -0.43 
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JB^**tt(An) : 0.097 
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1/E 



mm] 

mm] mw%m^m t %^&vxz<Dmnms±%%®.M i ik&m*®-@ii,, missis 

-^(1) 

[Ibi] 




3 -A 3 ) c -(Z 4 -A 4 ) d -R 2 



(1) 



ffiliE# 2004-3067659 



#M 2 0 0 4-0 7 0 5 7 3 : 1/E 



<B3feflWH • ttintit 3£> 

[Jims] 

[tt&A] 
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000002886 
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100088764 
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MJ^-i- [000002886] 
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